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COMPLETE SPECiriCATION 

Improvements in or relating to Therapeutically Useful 
Pyrimidine Compounds 

ally represiaited by the fonaula 



We The Wellcomh Foundaxiok 
Limited, of 183—193, Euston Eoad, 
London, N.W.l, a British Conipany 
{commnnioation from Burroughs Well- 
6 come & Co. (U.S.A.) Inc., Main Street, 
Tuckaboe T, New York, in the Coiinty of 
Westchester, State of New York, United 
States of America, a Corporation organ- 
ised under the laws of the State of New 
10 York, United States of America), do 
hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described 
16 in and by the following statement: — 

The present invention relates to a new 
group of aminopyrimidines which possess 
outstanding physiological properties in 
veterinary medicine and are believed to 
20 have application in the treatment ot 
certain human ailments. These new com- 
pounds are specifically active m inhibit- 
ing the growth and spread of tumor of the 
type involving uncontrolled cell growth 
26 in the system. The derivatives have been 
discovered also to be active agents for 
inhibiting the growth and nniltiplication 
of certain virus of the type susceptible to 
rapid multiplication and growth. 

The physiologically active compounds 
of the present invention may be graphic- 



30 



wherein is a benzyl or an aryl radical, 
for example a naphthyl, phenyl, chloro- 35 
phenyl , bromophenyl or nitrophenyl 
radical is hydrogen or a benzyl 
radical or a straight or branched chain 
alkyl radical having not more than t 
carbon atoms, and R' is hydrogen or 
straight ot branched chain alkyl radical 
having not more than 7 carbon atoms or a 
tolyl, benzyl, phenyl, chlorophenyl, 
bromophenyl, methoxyphenyl or ethoxy- 
phenyl radical. . 

The compounds of the present inven- 
tion may be conveniently synthesised by 
the initial preparation of the correspond- 
ing 4-hydroxy derivative by refiuxing an 
alcoholic solution of guanidine carbonate 60 
with a selected keto ester until the reac- 
tion is complete. This reaction may be 
represented as follows: — 



a 40 
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56 wherein W and are as hereiubetare fixation of the reaction mixture in the 
h:ie^^^^^^r^^ -tW^ an^inopyrimiaine nray 
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then be converted to tlie corre&ponding 
chloro derivative by treatment witli excess 
pbosplioryl cMotid© under reflux condi- 
tions. The 4:-chloroaminopyrimidine is 
6 then reacted with ammonia or an amine 
R^NHa. For this purpose water, alcohol 
or mixtures thereof are suitable solvents. 
The base is usually employed in consider- 
able excess a§ will be seen from the 
10 examples and, in the case of ammonia, 
it is convenient to use a saturated solu- 
tion either in water or in alcohol. 

By a somewhat modified but equally 

vv 



convenient procedure the above mentioned 
4-hydxoxy aminopyrimidine derivative 16 
can be converted into the corresponding 
4-sulph-hydryl pyrimidine by methods 
analogous to those disclosed i^ Specifica- 
tion No. 598,514. This derivative is then 
transformed into the selected amino- JJO 
pyrimidine by methods analogous to those 
disclosed in the specifications of Patent 
ISTos. 671,926 and 671,927 hy drastic treat- 
ment with ammoiua or an amine as 
f oliowB : 25 



NHR^ 



YY 
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The reaction proceeds smoothly with the 
replacement of the sulph-hydryl group by 
the R^-amina group by reflux or in a 
sealed container dei) ending on the nature 
of the amine. 



By a further methpd the compounds 
may be prepared by the initial formation 
of a 2-sulph-hydryl-4-hydrpxy pyrimidine 
by the reaction of a keto ester with 35 
thiourea 



I 

I 



CHR^ 
I 




-OH. 



followed by conversion of the hydroxy 
group into a second sulph-hydryl group to 

40 give a 2 : 4-dimercaptopyrimidine. As 
disclosed in the specifications of Patent 
Nos. 671,926 and 671,927, these two 
\ groups are not of equal reactivities and 
ammonia or a primary amine will react 

45 wilh the sulph-hydryl group in the 4- 
position, but not that in the 2-position, 
to give a 2-meroapto-4-amino or 2- 
mercapto-4-substituted amino pyrimidine. 
In order to convert the sulph-hydryl group 

60 in the 2-position into an amino group, the 
compound may be reacted with chloracetic 
acid by methods analogous to those 
described in the specification of Patent 
No. 663,567 to form a 2-carboxymetIiyl- 

55 thio pyrimidine ; this compound may now 
be reacted with ammonia to place an 
amino group in the 2-position, following 
the procedure described in Experiment B 
in said Specification No. 663,567. 

60 The following Examples (in which the 
temperatures stated are on the Centigrade 



scule^ illustrate specifio n^ethods for pre- 
paring the new derivatives in accordance 
with the present invention, 

ExAMPM 1. ' : . 65 

2,4-Di:AMINO-6-PHEttmjPyBIMIDINH. - * . 

C-Phenylisocytosine (8 g.) was refiuxed 
with phosphorus oxychlonde (40 ccs.). for 
2 hours. The excess phosphorus oary- 
chloride was removed im, vacuo and the 70 
semi solid residue dissolved in acetone and 
poured on to ice. The mixture was made 
alkaline with ammonium hydroxide solu- 
tion and the precipitate filtered off (5 g.). 
On reorystallisation from aqueous ethanoi 75 
2-amino-4-chloro - 6 - phenylpyximidine . 
formed pale yellow needles having a 
melting point of 148°. . 

The aboive chloro compound (10 g.) 
was heated at 120—130" with 100 ccs. of 80 
ethanoi saturated with ammonia at room 
temperature over night. The ethanoi and 
the ammonia were evaporated and the 
residue treated .-with 41^. . potassium 
hydroxide. The solid (8 g.) was filtered. 86 
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After recrystallisation from ethanol 
water it formed plates having u melting 
point of 162\ 

Example 2. 

5 3,4-DIAMINO-5-MHrHYL-6- 
PHBttfYLPyaiMIDINB. 

Ethyl alpha-inethylbenzoylacetate (10 
g.) was refluxed with guanidine carbonate 
(6 g.) in alcohol (20 cc.) for 5 hours. The 

10 mass was diluted with water and then 
made acid with acetic acid. The crystal- 
line mass was filtered off (5.0 g.). After 

' • recrystallisation from aqueons ethanol 
2 - amino - 4 - hydroxy - 6 - methyl - 6- 

15 phenyl pyrimidine melted at 287'. 

The above compound (5 g.) was refluxed 
with phosphorus oxychlonde (35 cc) for 
IJ hours. The excess phosphorus chloride 
was removed in vacuo and the residue 

20 poured on to ice and ammonia. After 
recrystallisation from aqueous ethanol 2- 
umino - 4 - chloro - 5 - methyl - 6 - phenyl- 
pyrimidine formed plates melting at 127 — 
128^ 

25 •The chloro compound (2.5 g.) was 
heated at 130—140" with a 50 cc. 
saturated solution of alcoholic ammonia 
for 20 hours. "Working up in the usual 
manner gave the product which on 

30 recrystallisation from ethanol formed 
colourless needles having a melting jwint 
of 196— 197- . 

EXAHPLB 3. 

2,4-DiAMiNO-5-n-Piiopyi.-6- 

35 PHENYI/PYRIMTDINH. 

Ethyl alpha - n - propylbenzoylucetate 
(47 g.) was refluxed with guanirtine 
carbonate (18.2 g.) in alcohol (200 cc.) for 
6 hours. At the end of this time the mix- 

4Q ture was poured into water, made acid 
with acetic acid and the solid flltered (12 
g.). After crystallisation from ethanol 
2 - amino - 4 - hydroxy - 5 - n - propyl- 
6-phenylpyrimidine formed flat needled 

45 having a melting point of 311 — 313" 
(decomposed). 

The above amino-oxy compound (10 g. ) 
was refluxed with phosphorus oxychloride 
(50 CCS.) until all was dissolved and then 

50 worked up in the usual manner. The 
above crude chloro compound was dis- 
solved in 100 CCS. saturated ethanolic 
ammonia, heated in a closed system and 
worked up in the usual manner. The pro- 

65 duct (3 g.) was recrystallised from 
aqueous ethanol and then had a melting 
point of 165 — ^166*" as needles. 

EXAMPItS 4. 
2,4-diamino-5-benzyl4J- 

QO PHENYI^PYKIMiniNB. 

Ethyl alpha-benzylbenzoylacetate (40 
g.) and guanidine carbonate (12 g.) in 
alcohol (100 CCS.) were refluxed for 12 
hours. The whole was poured into water. 

66 The resulting sticky mass on removal of 



an oily portion with ether gave 17 gms. 
of crystalline material. The 2-amino-4- 
hydroxy - 6 - benzyl-6-phenylpyrimidine 
formed colourless plates on recrystallisa- 
tion from ethanol having a melting point 70 
of 334 (decomposed). 

The above aminohydroxypyrimidine (15. 
g.) was refluxed for 1 hour with phos- 
phorus oxychloride (50 ccs.). The excess 
phosphorus oxychloride was removed 75 
in vacuo and the residue poured on to ice. 
After making alkaline with ammonia in 
the usual manner the solid was filtered 
and dried. It weighed 10 g. 

The chloro compound (10 g.) was 80 
heated with saturated alcoholic ammonia 
(100 CCS.) at 130—140'' overnight. The 
alcohol and ammonia were removed and 
the residue after treatment with 5N 
NaOH was recrystallised from iiqueous 85 
ethanol giving a product (6 g.) having a. 
melting point of 222—223'. 

BXAMPIfU 5. 
2,4-DIAMIN0-6-/?-CHL0IM)PHEinrL- 

P"£itnm)iKEJ. 90 
Ethyl p-iihloxohenzojlsufiet'dte (20 g.) 
was reflxixed with guanidine carbonate 
(11 g.) in alcohol (20 cc.) on a steam bath 
for 16 hours. The solution was poured into 
water acidified with acetic acid and 95 
filtered. The solid was washed with 
ethanol and ether (13.5 g.). After 
recrystallisation from acetic acid 2- 
amino - 4 - hydroxy - 6 - p - chloro- 
phenylpyrimidine melted at 344 — 347* 100 
with decomposition. 

The pyrimidine ( 11 g.) was refluxed 
with phosphorus oxychloride (60 ccs.) for 
2 hours. In the early stages it was neces- 
sary to agitate the mixture to prevent 105 
charring. The chloro compound was 
worked up in the usual manner. It was 
heated with ethanolic ammonia 
(saturated) at 120—130' for 20 hours. 
After working up in the usual manner the 110 
diamino-pyrimidine was recrystallised 
irom aqueous ethanol. It formed colour- 
less needles, melting point 161 — ^162°. 

EXAMPIiB 6. 
2,4-DIAMINO-5-MBmYL-t)-jf?- 115 
CHLOBOPKEam/PYBIMIDINB. 

Ethyl alpha-methyl - p - chlorobenzoyl- 
acetate (16 g.) was refluxed with 
guanidine carbonate (10 g.) in alcohol 
30 ccs. for 6 hoiirs. The mixture wasl20 
poured into water acidified with acetic 
acid and filtered. The solid weighed 13 
gms. 2-Amino-4-hydroxy-5-methy 1-6-/3^ 
chlorophenylpyrimidine was recrystal- 
lised from ethanol water and melted at 125 
331— 333\ 

The hydroxy pyrimidine (13 g,) was 
chlorinated in the uiual manner giving 
14 g. of the crud© chloro compound. As 
in the previous Examples this was heated 130 
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witk alooholio ammonia at 130*. It 

Elelded 8 g. of the product which, crystal- 
sed froan ethauol water as long colotir- 
less needles having a melting point of 
5 184^185 \ 



Example T. 

2,4-DIAMINO-6-y-NrrROFH32WYL- 
PYRIMIDINB. 

Ethyl ff-nitrobenzoylacetate (52 g.) was 
10 refiiixed with guanidine carbonate (20 g.) 
in alcohol (100 ccs.) The solution was 
acidified with acetic acid giving a yellow 
precipitate. The yellow precipitate was 
filtered and recrystallised from acetic 
16 acid. The 2-amino-4-hydroxy-6-/;-nitro- 
phenylpyrimidine formed small yellow 
needles having a melting point of 334* 
(decomposed) . 

The above aminohydroxy compound 
20 was chlorinatBd and aminated exactly as 
in the above examples. It gave the 
diamine compound which recrystallised 
from ethanol as needles having a melting 
point of 239' (decomposed). 



26 ExAiiPLH 8. 

2 ,4-niAiaiNO-6-B2atrA-N.U'HTHYL- 
PYBIMXDINB. 

Ethyl beta-naphthoylacetate (45.3 g.) 
was refluxed with guanidine carbonate 

ao (19 g.) in alcohol (60 cc.) for 20 hours. 
The solution was poured into water and 
acidified with acetic acid. The 2-aniino-4- 
hydroxy-6-bet a -naphthylpy rimidine was 
filtered and washed with ethanol and ether 

35 to give a yield of 30 g. The compound was 
purified by solution in 2N sodium 
hydroxide and precipitation with acetic 
acid. 

This compound was chlorinated and 
40 aminated as in the preceding examples 
and on recrystallisation from ethanol 
water formed diamond-shaped plates 
having a melting point of 205 — 206°, 



ExAJilPIJ3 9. 

45 2-AMiNo-4-MTzraYi.AMiNo-6-juiirrA- 

NAPHTOTLPTKIMIDINBI. 

Was prepared exactly as in the pre- 
ceding example except that a' 25 % 
aqueous solution of methylamine was used 
50 in place of alcoholic amnionia. It crystiil- 
lised from aqueous methanol in colourless 
needles having a melting point of 238 — 
239\ 



"Ry AMPT.TO 10. 
2-AMIN0-4-lOirai!XAMIN0-6- * 55 
PHBNTE^PTRIMrDIlfB. 

Was prepared from 2-aminor-4-chloro-G- 
phenylpyrimidine exactly as above. On 
recrystallisation from water it melted at 
196—196' and formed small needles. 60 

EXAMPLB 11. 
2-AMIN0-4-AmtlN0-6-PHBINYL- 
PYHIMTDINH. 

2 - Amino - 4 - chloro - 0 - phenyl- 
pyrimidine (8 g.) was refluxed with 65 
aniline (4 g.) in glacial acetic acid for 1 
hour. On cooling, the acetate separated 
in almost quantitative yield and on 
recrystallisation from acetic acid gave a 
crystalline material having a melting 70 
point of 305—306' (decomposed). -. 

Example 12. 

2-AiIIN0-4-^?-CHLOIlOAIfILIN0-6- 

PHmYLPYBIMIDINB. ■ ^ 

Was prepared as in the i)reviduii 75 
example. After recrystallisation from 
aeetic acid it meited at 804-^305". 

Exmpi/B 13. 

2-AMTNO-4-2>-MKrH:OXYANILINO-(5- 

PHSNYXPYPTAfTPiyB. 80 

Was prepared as above; it crystal- 
lised from acetic acid as yellow prisms 
melting at 269—263°.- - 

What We claim is : — 

Amino pyrimidines characterised by 86 
the formula 




wherein W is a benzyl or an aryl 
radical, for example a naphthyl, phenyl, 
i!hlorophenyl, bromophenyl or nitro- 90 
henyl radical, W is hydrogen or a 
enzyl radical or a straight- or branched 
chain alkyl radical having' not more than 
7 carbon atoms, and R* is hydrogen or a 
straight or branched chain alkyl * radical 95 
having nol: more than 7 carbon atoms or 
a tolyl, benzyl, phenyl, chlorophe;nyl , 
bromophenyl, methoxyphenyl or ethqxy- 
phenyl radical.' 

B. E. HASLAM, 
Agent for the Applicants. 
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PROVISIONAL SPECIFICATION 

Improvements in or relating to Therapeutically Useful 
Pyrimidine Compounds 

We, The WMfLCOMB Footdatcon 
LiMmjD, of 183—193, Euston Road, 
London, N.W.I, a Britisk Company 
(communication from Burroughs Well- 
6 come & Co. (IT.S.A.) Inc., Main Street, 
Tuckalioe 7, New York, in tlie County of 
Westchester, State of New York, United 
States of America, a Corporation organ- 
ised under the laws of the State of New 
10 York, United States of America), do 
hereby declare the nature of this inven- 
tion to be as follows : — 

The present invention relates to a new 
group of aminopyrimidines which posses 
16 outstanding physiological properties in 
veterinary medicine and are believed to 
have application in the treatment of 
certain human ailments. These new com- 
pounds are specifically active in inhibit- 
20 ing the growth and spread of tumor of 
the type involving uncontrolled cell 
growth in the system. The derivatives 
have been discovered also to be active 
agents for inhibiting the growth and 
multiplication of certain virus of the 
type susceptible to rapid multiplication 
and growth. 

The phyaiologicalljr active compounds 
of the present invention may be graphi- 
aO cally represented by the formula 



26 



wherein R^ is a benzyl or an aryl radical 
which may be a naphthyl, phenyl, 
chlorophenyl, bromophenyl or nitro- 
phenyl radical, R' is hydrogen or a 95 
benzyl radical or a straight or branched 
chain alkyl radical having not more than 
7 carbon atoms, and R* is hydrogen or a 
straight or branched chain alkyl radical 
having not more than. 7 carbon atoms or 40 
a tolyl, benzyl, phenyl, chlorophenyl, 
bromophenyl, methoxyphenyl or ethoxy- 
phenyl radical* 

The compounds of the present mven- 
tion may be conveniently synthedised by 40 
the initial preparation of the correspond- 
ing 4-hydroxy derivative by refluxing an 
alcoholic solution of guanidine carbonate 
with a selected keto ester until the 
reaction is complete. This reaction may OU 
be represented as follows: — 



alh, 



I I 

NH-c + cm^ 

I I 




wherein R^ and R' are as hereinbefore 
defined. The 4-hydroxy derivative ^& 

55 recovered by aqueous dilution and 
acidification of the reaction mixture in 
the usual manner. , 

The hydroxy aminopyrimidine may 
then be converted to the corresponding 

60 chloro derivative by ^eatment with 
excess phosphoryl chloride undet reflux 
conditions. The 4<chloro aminopyrimidine 
is then reacted with ammonia or an K 
amine. Eor this purpose water, alcohol 

66 or mixtures thereof are suitable solvents. 
The base is usually emploiyed m con- 
siderable excess as will be seen from the 



examples and, in the case of ammonia, it 
is convenient to use a saturated solution 
either in water or in alcohol. 70 

By a somewhat modified but ec[ually 
convenient procedure the above men- 
tioned 4 - hydroxy aminopyrimidine 
derivative can be converted into the 
'oorrespondiaiig 4-sulph-hydryl pyrimiLdine 75 
by the method disclosed in Specification 
No. 598,514. This derivative is then 
transformed into the selected amino- 
pyrimidine by the methods described in 
the Specifications, of Patent Nos. 671,926 80 
and 671,927 by drastic treatment •^(rith 
ammonia or an amine as follows : — 



6 
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The reaction proceeds smootlily with, 
the replacement of the sulph-hydryl 
gr-aup hy the R^-amino group by reflux 
or in a sealed container depending ou 
the nature of the amine. 



By a further method the componnds 
may be prepared by the initial formation . 
of a 2 - sulph - hydryl - 4 - hydroxy 
pyrimidine by the .reaotipn of a keto.lO 
ester with thiourea 



HgPf 
\ 

I 



€"0 



OH 



followed by a conTersion of the hydroxy 
group into a seoond sulph-hydi*yl group 
15 and the desired aminopyrimidine pre- 
pared by the methods of the said copend- 
ing applications with ammonia or a 
selected It'-amine. 

. The following Examples (in which the 
temperatures stated are on the Centi- 
grade scale) illustrate specific methods 
for preparing the new derivatives in 
accordance with the present invention. 

EXAMFIiE 1. 
25 2,4-DIAMINO-6-PHENyiJPYBIMn)INB. 

6-Phenylisocytosine (8 g.) was refluxed 
with pho&phorus oxy chloride (40 ccs.) for 
2 hours. The excess phosphorus oxy- 
chloride was removed in v^uo and the 

30 semi solid residue dissolved in acetone 
and poured on to ice. The mixture was 
made alkaline with ammonium hydroxide 
solution and the precipitate filtered off 
(5 g.). On rerrystalliflatipn from 

35 aqueous ethanol . 2 - amino - 4 - ('hloro- 
B-phenylpyrimidine formed pole yellow 
needles having a m.p, of 148'. 

The above chloro compound (IP g.,) 
was heated at 120— 130* with lOO.ccs, of 

40 ethanol. saturated with ammonia at room 
temperature over night. The ethanol.and 
the ammonia w.ere. evaporated^ and the 
reddue treated with 4N potassium 
hydroxide. The. solid (8 g.) was filtered. 

45 After recrystallisation from . ethanol 
water it formed plate's having a in.p. of 
162'. 



EXAKFLB.2. 

2,4-DiA2mfo-6-MHtrHyi*-G- 

PHBNYLPYRIMIDINI?. 5() 

Ethyl alpha-methylbenzoylacetate (10 
g.) was refluxed with guanidine carbonate 
(6 g.) in alcohol (2Q ml.) for 5 hours. 
The mass was diluted with water' and 
then made arid with acetic acid. The- 55 
crystalline mass was filtered off (5.0 g.). 
After recrystallisation from aqueous 
ethanol 2-amino-4-hydroxy-5-methyl-6- 
phenyl pyrimidine me. Ited at 287'. 

The above compound (5 g.) was refluxed 60 
with phosphorus oxychloride (35 cc.) for 
1^ hours. The excess phosphorus chloride 
was reanoved in .vcbcv^ and the residue 
poured on to i'o© and ammonia. After 
recrystallisation from aqueous ethanol 2- 65 
amino - 4 - chloro - 0 - methyl - fJ- 
phenylpyrimidine formed plates melting 
at 127—128'. 

The chloro compound (2.5 g.} was 
heated a* 130— 140* with a 50 cc. 70 
saturated . solution of alcoholic ammonia 
for 20 hours. Working up in the. usual 
manner gave the - product which "on 
recrystallisation from ethandl formed 
coloxirlevss nee Ales having a m.p. of 196— 76 
. . . . ■ 

ExiMPL33 3. ^ 
2 ,4-DIAMIN0-5-?l-PB0PYI,-fH 
PHDNVXPYRIMIMNB. 

Ethyl alpha - n - propylbenzoylacetiate 80 
(47 g.) was refluxed. with guanidine 
carbonate (1? g.j in olcohol (200 cc.) for 
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0 hours. At the end of this time the mix- 
ture was poured into water, made acid 
with acetic acid mid the solid filtered (12 
g.). After crystallisation from ethanol 2- 
6 omiuo - 4 - hydroxy - o - - propyl - 6- 
phenylpyrimidine formed fiat needles 
having a m.p. of 311 — 313° (decom- 
posed). 

The above amino-oxy compound (10 
10 gO was refluxed with phosphorus oxy- 
chloride (50 ccs.) until nil was dissolved 
and then worked up in the usxial manner. 
The above crude chloro compound was 
dissolved in 100 ccs. saturated ethanolic 
16 ammonia, heated in a closed system and 
worked up in the usual manner. The 
product (3 g.) was recrystallised from 
aqueous etlianol and then had » m.p. of 
jfi5— inn: na needles. 

20 EXAMPIiB 4. 

2 ,4-l)lAMINO-5-BEN3^YI.-r>- 
PHENTDPYBIMIDINE. 

Ethyl alpha-benzylbenzoylacetate (40 
g.) and guanidine carbonate (12 g.) in 

U) alcohol (100 ccs.) were refluxed for 12 
hours. The whole was poured into water. 
The resulting sticky mass on removal of 
an oily portion with ether gave IT gms. 
of crystalline material. The 2-amino- 

30 4 - hydroxy - 5 - benzyl - 6 - phenyl- 
pyrimidine formed colourless plates on 
recrystallisation from ethanol having a 
m.p. of 334* (decomposed). 

The above aminohydroxypyrimidine 

35 (lo g.J was refluxed for 1 hour with 
phosphorus oxychloride (50 ccs.). The 
excess phosphorus oxychloride was 
removed M iraruo and the residue poured 
on to ice. After making alkaline with 

40 ftmmonia in the usual manner the solid 
was filtered anrl dried. It weighed 10 g. 

The chloro compound (10 g.) was 
heated with saturated alcoholic ammonia 
(100 ccs.) at 130—140" overnight. The 

45 alcohol and ammonia were removed aiid 
the residue after treatment with oN 
NaOH was recrystallised from aqueous 
ethanol giving a product (fi g.") having a 
m.p. of 222— 223\ 

50 EXAMFLB 5. 

2.4-DIA^[TNO-6-/?-CHLOK.OPHEfNYL- 
PYBXMIDINH. 

Ethyl 7>chlorobenzoylacetate (20 g. ) 
was refluxed with guanidine carbonate 

55 (11 g.) in alcohol (20 cc.) on a steam bath 
for 16 hours. The solution was poured 
into water acidified with acetic acid and 
filtered. The solid was washed with 
ethanol and ether (13.5 g.) After 

60 recrystallisation from acetic acid 2- 
amino - 4 - hydroxy - 6 - /> - chloro- 
phenylpyrimidine melted at 344 — 347° 
with decomposition. 

The pyrimidine (11 g.) was refluxed 

66 with phosphorus oxychloride (60 ec*.) for 



2 hours. In the early stages it was neces- 
sary to agitate the mixture to prevent 
charring. The chloro compound was 
worked up in the usual manner. It was 
heated . with ethanolic ammonia 70 
(saturated) at 120—130" for 20 hours. 
After working up in^ the usual manner 
the diamino-pyrimidine was recrystal- 
lised from aqueous ethanol. It formed 
colourless needle^ m.p. 161 — 162". 76 

ExAifPLB 6. 
2, 4-DIAMINO-5-ME3fPHY3>6-^^- 
CHLOROPHENYLPYRIMIDINB. 

Ethyl alpha-methyl -2? - chlorobenzoyl- 
acetate (16 g.) was refluxed with 80 
guanidine carbonate (10 g.) in alcohol 
30 ccs. for 6 hours. The mixture was 
poured into water, acidified with acetic 
acid and filtered. The solid weighed 

13 gms. 2-Amino-4-hydroxy-6-methyl-6- 85 
/^-chlorophenylpyrimidine was reorystfid- 
iised from ethanol water and melted at 
331—333°. 

The hydroxy pyrimidine (13 g.) was 
chlorinated in the usual manner giving 90 

14 g. of the crude chloro compound. As 
in the previous Examples this was 
heated with alcoholic ammonia at 130". 
It yielded 8 g. of the produot which 
crystallised from ethanol water as long 95 
colourless needles having a m.p. of 
184—185°. 

Example 7. 
2 ,4-raAMIN0-6-^^-NITR0PHB^^n^.- 

PY-R.TTVrTniKB. lOO 

Ethyl 27-nitrobenzoylacetate (62 g.) was 
refluxed with guanidine carbonate (20 g.) 
in alcohol (100 ccs.). The solution waR 
acidified with acetic acid giving a yellow 
precipitate. The yellow precipitate waslO^ 
filtered and recrystallised from acetic 
acid. The 2-amino-4-hydroxy-6-^?-nitro- 
phenylpyrimidine. Formed small yellow 
needles having a m.p. of 334* (decom- 
posed). 110 

The above aminohydroxy compound 
was chlorinateld and eminated exactly as 
in the above examples. It gave the 
diamine compound which recrystallised 
from ethanol as needles having a m.p. of 115 
239" (decomposed). 

EXAMPM 8. 
2 , 4-nTAMINO-6-KEjrA-NAPHTHYL- 
PYRBaDINEJ. 

Ethyl beta-naphthoylacetate (45,3 g:) 120 
was reflxixed with guanidine carbonate 
(19 g.) in alcohol (50 cc.) for 20 hours. 
The solution was poured into water and 
acidifled with acetic acid. The 2-amino- 
4-hydroxy-6-beta-naphthylpyrimidine was 125 
filtered and washed with ethanol and 
ether to give a yield of 30 g. The com- 
pound was purified by solution in 2N 
sodium hydroxide and precipitation with 
acetic acid. 130 
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681,712 



TMb compound 'was chlorinated and 
aminated as in the preceding examples 
and on recrystallisation from ethanol 
water formed diamond-ehaped plates 
5 ka-ving a m.p. of 2Q5— 206\ 



Example 9. 
2-amin0-4-mecdhyi,amin0-6-bhra- 
naphthylpybimidinb. 
Was prepared exactly as in tke 
10 preceding example except tliat a 25%. 
aqueous solution of metkylamine was 
used in place of alcoholic ammonia. It 
crystallised from aqueous methanol in 
colourless needles having a m.p. of 238 — 
16 239 \ 



Example 10. 

2-AMIKO-4~ME»rBnrLAMINO-G- 
PHECmUPTRIMEDINEI. 

Was prepared from 2-amino-4-chloro- 
20 6-phenylpyrimidine exactly as ahove. 
On recrystallisation from watei it 
melted at 195 — ^196° and formed small 
needles. 



ExAHPiiD 11. 
2-AMiNo-4-Aini,iNO-6-PHHern:*- 25 

PYSIMIBINB. 

2 - Amino - 4 - chloro - 0 - phenyl- 
pyrimidine (8 g.) was refluxed with 
aniline (4 g.) in glacial acetic acid for 1 
hour. On cooling, the acetate separated 30 
in almost quantitative yield and on 
recrystallisation from acetic acid gave a 
crystalline material having a m.p. of 
305—306' (decomposed). 

Example 12. 85 

2-'AMm0-4-27-CHX0R0ANILIN0-6- 
PJMS YLPTRIMIDI2TEI. 

Was prepared as in the previous 
example. After recrystallisation from 
acetic acid it melted at 304—305". 40 

EXAKPLB 13 . 

2-AiiiNO-4-37-MEjrHoxrAmLiNO-G- 

PHENYLPTICiIMEDIirQ. 

Was prepared as above; it crystal- 
lised from acetic acid as yellow prisms 45 
melting at 259— 263 \ 

Dated this 14th day of. September, " 
1949. 

R. E. HASLAM, 
Agent for the Applicants. 
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